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Mi.  ATTRACT 


The  study  cf  the  correlation  between  the  production  of  interferon  and  the 
multiplication  of  tick-borne  encephalitis  (TE)  in  mice  in  relation  to  the  degree 
of  .pathogenicity  of  viruses,  routes  of  their  inoculation  and  the  temperature  of 
maintenance  of  inoculated  animals  has  shown  that  a  highly  pathogenetic  strain, 

S  of  M,  of  virus  TE  with  any  method  of  inoculation  stimulated  the  production  of 
a  large  quantity  of  the  interferon  in  the  brain  of  mice  while,  with  the  inocula¬ 
tion  of  a  weakly  pathogenetic  strain,  S  of  K,  a  large  quantity  of  interferon  is 
in  the  brain  only  with  the  intracerebrum  inoculation  of  the  virus.  An  increase 
of  temperature  of  maintenance  of  the  mice  to  35°  led  to  a  certain  acceleration 
of  viral  reproduction  and  the  accumulation  of  interferon  even  though  the  maximum 
titres  of  that  and  the  other  fell  off  equal  to  the  control  and  the  test. 


sugircr 


.LINK  C  " 


Interferon 
Animal  Experiment 
Test 

Encephalitis 
Newcastle  Disease  Virus 
West  Nile  Virus 

Country  Code :  UR 

COSATI  Subject  Field:  0G,  14 


UNCLASSIFIED 


uDC  570.353.25.O95.333 

?:jv  n?mr  i.*;>;ar*-  r  ’OPinas  o;-' 

cjr.AX ■  jt»-j  i  o.-  rs.a^oi’Ji  z:cj>ii>u.n3  vriid 

A.  Irokhovaknya 

bcco\”  icisntific  ’.cscireh  Institute  of  .*irol  Freparations 

::  October  i,*.v 

of  the  correlation  “uottreen  the  sro^uetion 


;o  veroturo  of  vaintonaueo  of  inoculated  ard-ialc  has 
shovn  that  a  hi-dily-ofttho-enetie  strain,  jo?  of  vims 
* '  tlth  arc*  :othod  of  inoculation  stl’nlatod  tho  pro  .’.nation 
of  a  lar:o  crantity  of  tho  iirterforon  in  the  brain  or?  rice 
•*•-.1.0,  '1th  tho  inoculation  of  a  : 'oa.’c^'-ratho-cnoti c  strain, 
jof  a  lar  c  quantity  of  interforor.  is  in  tl:c  brain  only 
1th  the  Antraeerobru:*  Inoculation  of  the  virus,  An 
increase  of  tc  "eraturo  of  -aintenaneo  of  the  -Aco  to  35° 
lot  t0  n  certai:  acceleration  of  viral  reproduction  and 
c  accu  mlatio.n  of  irrfcorf er«n  oven  thou'-h  the  ’&r±  v:. : 
titroc  of  that  and  the  oth*r  fell  off  eoual  to  the  control 
a*v.;  -Vie  tost. 
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ir.w  0.?  the  .'cat  cm  .'He,  discovered  tho  highest  cor.cc ’t  rati  on  ol 
*fero~.  Interferon  *.ms  for.tr>  an  ::cll  in  a  hid:  concentration  in  the 
of  vcv  trtlch  ha*  '-.non  inoculated  rith  the  virus  of  for:  Castle’s 
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1M'  the  air  of  the  prosont  resoarcb,  tho  study  has  boon  tho  production 
n/>  '  .In  the  brain  and  serur.  of  nice,  which  arc  infected  with  hifjhly- 

;-?.l..ko''?"*t!e  and  voakly-pathoyenotic  strains  of  virus  TH,  as  troll  as  the 
influence  of  the  to*:porature  of  tho  tnaintonanco  of  tho  nice  in  the  process 
of  the  production  of  interferon.  In  Afklition,  it  is  interesting  to  study 
the  influence  of  ewoqonous  interferon  in  the  experimental  viral  infection, 
especially  since  the  published  data  of  tho  preventive  role  of  interforon 
are  sufficiently  contradicted  f“Zt  5#  7_7.  7-——^ 

*“  I  Reproduced  from 

. IAT33XAL  Ai:D  I.oTdODS  » ***'  »»•«•*!#  copy. 

-frain  uof  il,  isolated  in  ?.?37*  wont  through  nany  passaros  of  the  brain 
of  white  ’lice  and  voro  pathogenic  for  then  with  any  route  of  inoculation. 

btrain  .iof  woakly  pathotonic  for  -dee  with  tho  porsphoral  route  of 
inoculation,  was  obtained  froa  persistently  infected  eulturos  of  colls  I'er-2 

’>•  virus  iof  .  , 


.'irus-containdny  material  was  injected  Into  tho  nico  in  tho  brain  (0.03  Al), 
intravenously  (1  nl) ,  intraporitonoally  (0.5  al) •  through  the  .mouth  (0.25  tI) 

V' 1  ! : '[  o^or-dcally  (0,25  *1),  Through  each  day,  beyinnin-;  from  tho  nomont 
o  '  inoculation  up  to  death  of  the  animals,  blood  xras  rathorod  from  16  nico 
of  oac'1  roup,  and  then  brain  saiples  wore  taker.,  ierum  wa3  obtained  from 
'J x  ■'cod  and  a  !.f<  snspon3ion  was  prepared  fron  the  brain,  part  of  which 
•v..:  utilised  for  tho  titration  o'*  tho  virus  in  colls  CF3V,  and  frera  tho 
rc  i.a.vAiv  uitorial  i^torferon  was  prepared,  for  this  tost,  wo  soured  > 
nmrtn-.,;  with  i  solution  of  :;cl  M  )  to  2.0  and.  kept  it  at  U°  in  flow  for 
'.b  Ito'uv.,  and  than  v.lth  a  c  n,  solution  of  ."aOK  pH  was  brought  up  to  7,2-7  .-l  , 
a  rub/  note.'  controlled  owpori  *.onts  fro-n  the  sorr.n  and  brain  of  diseased 
co  to  3 i "Alar  routes,  .0  centrifu  *od  the  obtained  preparation  for  30  -tin, 

.at  ;>,200  :F  an’  wo  titrate  l  it  in  the  intertwined  culture  of  cells  L  a -rains  I. 
if?  ff.l vims  of  c"c ephaloa 'ocaridi tis .  ,0  considored  the  results  on  the 

'a-.-,  sens!  lerin  ;  the  titro  of  interferon  the  last  of  its  cultivation, 

.He’'  "re serves  tho  culture  froi  crdopathic  activity  of  tho  virus  oocophal- 
0  v.’C'.r  litis. 


>urin  •  the  erucriwont  of  too  preventive  action  of  interforon  of  the 
cerebral  .Interferon  contain!'.  *  12.‘0  "alts/al ,  we  inoculated  the  nice  in  the 
•A  .c  i  '..a!  cavity  or  intravenously  with  a  quantity  of  1  A  or  0,0;.  ml  i  ^  the 
.ra.V',  Part  of  tho  Aon  receive  1  th«  samo  doso  of  interforon  repeatedly 

t’d»o.*  v.evi  hr, 

'.''.non  bout  7Ji  hours  after  the  first  inoculation  or  throw ~ho”t  ;  hours 
"  ’ter  Ike  inoculation,  we  infected  the  Ace  intra-abdominally  :i,th  100 
Lb--'  -v  ?  virus  of  the  1 ;  strain  of  Abo et tar.  >  inoc’.ilatod  the  standard 
ie:  if  such  r.  -osc.  o  noted  the  death  of  th.e  nico  daily,  bo  utilised 
".c  ‘  *rcl  Ac<'  an  *  Aec  of  the  .;ALb  lino  woi  ;hin *  i  *,  in  the  experiments. 
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-ISSULTS  A1JD  HE3CU3SI0H 


The  ax»)erlnents  showed  that  with  ary  route  of  infection  with  a  highly- 
patho.gnnotic  strain,  oof  ii  of  virus  Till,  in  the  brain  of  mice,  a  significant 
build  up  of  interferons  developed  for  which  its  greatest  quantities  (340- 
1280  units/ml)  corresponded  to  the  day  of  the  maximum  accumulation  of  virus 
in  the  brain — on  the  eve  of  the  clinical  displays  of  the  disease  and  at  tie 
elevation  of  tho  clinic.  After  peripheral  infection  of  the  virus,  we 
accordingly  found  interferon  in  the  brain  somewhat  later  than  after  their 
inoculation  in  the  brain.  So  after  hypodermic  inoculation  of  virus  Sof  K, 
the  maximum  quantities  of  virus  and  interferon  aro  displayod  on  tho  9th 
day  and  with  inoculation  in  the  brains  and  intravenously,  on  the  5th  day. 


After  inoculation  with  weakly-pathogenic  strain  Sof  L  under  the  skin, 
the  titros  of  the  virus  in  the  brain  of  tho  infected  animals  were  lowor 
than  after  infection  with  virus  Sof  The  titres  of  interferon  were  also 
lowor,  Aid  so,  tho  maximum  titre  of  Sof  K  appeared  on  the  7th  day  and 
corresponded  to  5.33  1’-;  TTSD^q/'tI,  and  tho  titre  of  interferon  to  320  units/ml. 
however,  with  tho  inoculation  of  those  viruses  in  the  brain,  the  titres  of 
tho  virus  and  interferon  were  sufficiently  high:  7.0  lg  TTSD^/ml  and  1230 
units/ml,  J 


In  the  serum,  wo  periodically  detected  low  titro  of  antivirus  activity 
(2-1$  units/«l);  however,  tho  scrum  of  uninfected  animals  also  .irregularly 
displayed  inhibitin'*  activity  to  the  virus  of  encephalonyocarditis.  Therefore, 
the  virus-inhibiting  activity  of  tho  soru"  is  difficult  to  relate  to  the 
production  of  interferon  durin*  tho  development  of  viral  infection  caused 
in  the  'lice  by  virus 


.y  such  a  uethod,  in  the  brain  of  tho  -Tice  infected  with  virus  T.-,,  a 
lar  -o  quantity  of  intorferor  nan  be  detected  since  the  virus  breeds  up  to 
hi  *h  titres  there.  series  of  authors  mention  the  connection  between  the 
reproduction  of  the  virusos  and  the  detection  of  interferon  :■  n  th.e  organisms  ^ 

o?  .lice  inf octod  ’.rith  virus  TT  j_  13 ~7,  both  Sincois  anf‘  hoksaki  Ao  J_  A _ / . 

T'lformation  is  available  on  tho  increase  of  production  of  interferon  with 
higher  to  -sneratvres  of  animal  maintenanco  and  on  the  influence  on  the  flow 
of  infection  jT'l-O,  11_7, 


n  ei jo  second  scries  of  expert  lonts,  wo  studied  the  influence  on  the 
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production  o’  interferon  oT’  a  rise  (to  35°)  and  a  decrease  (to  ’.°)  oi' 
to  v'rt«ature  of  laintowanco  of  tho  *iice  i.nfocted  with  'arms  ?£,  ..  lowering 
of  ic  -oratwro  dU  not  lead  to  a  noticeable  change  of  titres  nor  viruses  nor 
interferon  in  co ipa"ison  with  the  control,  ’ilh  a  rise,  so”.e  acceleration 
of  t‘*r>  rcr'crnctio"  of  viruses  and  accu. rulatio"  of  interferon  was  observe'-1 
"vo  •  iho''  *h  the  nci  ;al  t.itrss  of  that  an"  the  other  remained  equal  in  the 
control  aMd  in  the  expert nent.  do  on  the  third  day,  the  titre  o’  virus  Jof 
.  in  the  control  was  0. 


tho  a owe  lime,  at 


b '  1’  iTd  ),./  1  and  interferon  'was  'if  wnits/nl;  on 
the  titro  m  the  virus  maHo  ui:  >,  ;3  1  TTb  Ja/'I.  0i 


the  5  th  the  tj.tro  of  tho  virus  in  control  and  in  tho  orporir.ent  made 

in  1~  TTD3rQ/'il  and  12%  unlts/ml  intorforon.  An  analogous  picture  is 
observed  in  th^  oxporinent3  with  virus  dof  K  (Tablo  2).  By  such  a  method, 
with  tho  maintenance  of  tho  mico  a  loir  (4°)  and  hi  eh  (35°)  temperatures, 
tho  in'ilmum  litres  o'*  intorforon  in  tho  brain  eorrospondod  to  tho  day  of  tho 
rroatost  acon-iilation  of  virus,  as  tho  mico  maintained  at  a  normal  tonporatnro. 

Tablo  I 

T.U.ror.  o'  the  virus  (in  1^  TTJDcq/tI)  a iv1  intorforon  (in  unito/ril) 
in  tho  brain  or  dco  infocted  ifith  natho  *onic  and  woakly- 
pnthcncnic  strains  o f  viru3  T?,,  according  to  strain  and 
routo  of  inoculation. 
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Probably,  with  Tf,  tho  endogenic  Interferon  doos  not  play  an  active 
role  in  tho  protection  of  oninols  fron  infection.  Kirn  and  his  co-authors 
rcvoalcd  a  similar  picturo  *dth  mice  inf oc tod  with  virus  Sindbis  and 
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Table  2 


Titres  of  tho  virus  (in  3  *  TTUD5q/oL)  and  interferon 
(it:  units/  0.5  in  tho  brain  of  tno  nico  Maintained  at 
various  tomuoraturcs  an*1  infoctod  with  strains  Jof  .. 

and  jo?  of  virus  ?d 
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the  results  cT  the  rosea  rob  on  ♦••retentive  application  of  .Interferon 
r**s  ares  ante  1  In  la  la  3.  On  the  2th  ricy,  all  -ico  died  which  had  not 
resolve*  J  a  ter  .■"nr  on  beforehand.  A  significant  ouantit”  of  animals  had  died 
\y:  t'..l 3  tl  5  ".civ  ’in  •  the  *rev.»>  o.?  dec  which  received  intorferon  in  tho 
.ra.tr.  The  disease  developed  later  in  the  mice  rccoivin ■;  .Interferon 
;'."trav;viou.?.lv,  especially  twice,  and  several  -Ico  survivod:  after  an 
tntravnnoua  i-oculnti  •*»•*.  of  .If --0  units  of  irterforon,  .»  dee  survived  while 
in  tho  correspond  »-•'•  control,  there  wo^c  none.  The  lar  est  number,  7  ’doe, 
our".-:.'*-.!  with  Irtra-eV.o-dnai  inoculation  of  interferon.  Probably,  the 
offectiv :.v:as  o?  the  o::o  -snetic  interfere!:  with  the  infection,  caused  hy 

*rA  only  on  the  qu.antd  iy  ■***  *•!  ;  l**«eu!n4  ad  preparation  Tut 
ri  the  route  of  inoculation,  -o,  interferon  inoculated  in  tra-ah  dor  dually 
she**’* '  «  •  renounced  (??,?  )  prevortivo  effect  -it!:  the  peripheral  route  of 
.‘.nccv.laticn  o'  the  virus. 
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;  •eevf.civ. 


rcstim*  tc  study  the  circulation  of  the  inoculate  l  interfere', 
i  dec  wore  inoculated  i;itra”C',ensly  with  *2r0  units  of 
\  yr-v:;:  o'*  dec  rcro  Inoculated  repeatedly  through  7.  hours 
:  *or~.  ..t  13,  3n  and  '0  -dr.,  after  the  1st  and  2nd 

brain  sample  '-rcre  taken  from  the 


,io“  of  interferon,  bio  o'  and 


ploof 


Hf  PA/ 


'■'.1  air.  Interferon  prepared  accordin’  to  tho  descrlbod  nethod  fron 
lie  s orn  i  and  brain.  Interferon  ovickly  dloapi>oarod  fron  tho  sorun:  at 
;>  after  inoculation  of  titro,*  it  t»o  160  units/.nl,  at  15  rdn.  it  w.s 
dA  Mnit.3/-’2  r.jvl  at  3C  lin.  intorforon  \ma  not  fomod  (Table  k).  If  tho 
interferon  is  injected  t*rieo,  it  diaapponrs  from  tho  blood  strnan  irlth 
the  ca  :c  spee*’  no  **ith  a  niraltancous  injection,  dot  onco  did  tie  dotoct 
interferon  in  the  brain. 


Reproduced  from 
boil  evailebfe  copy. 


Table  3 


::jz  /.ciTrUT  0/  coisic  ir^ao:’  id  lie: 


.  u  ioor 
of 

surviv¬ 

ing 

mien 


-ho  rapid  disappearance  of  interferon  from  the  serun  with  intravenous 
4 u  ioction  war  al3c  noted  by  other  authors  thoro  &ro  also  indications 

tNat  intor^oron  is  quickly  extracted  by  the  kidneys  but  only  Z\  of  it  in 
this  way,  and  the  r<nainin~  accumulation  is  fixod  by  the  colls  of  various 
or  'ana,  with  the  result  that  during  subsequent  infection  the  condition 
a l 'tains  partial  or  conplote  resistance  £8 J,  In  roR&rds  to  the  provon- 
tivc  action  of  interferon  with  the  infoction  of  rJLce  by  the  viurs  of  the 
io -l.i'd  fields,  thoro  are  hiqh  potontial  possibilities  of  even  mailer  doses 
of  interferon  in  the  cases  of  infection  by  snail  dosos.  In  the'eascr  of 
ir.rcct.lon  by  virus  72,  interferon  probably  does  not  provido  tho  animals  a 
reliable  defense  since  exogenic  and,  evidently,  endononic  interferon, 
synthesiaod  in  tho  blood  of  tho  wool ,  do  not  ne-»etrato  tho  blood,  t.ho  cells 
or  ’.,’hich  arc  tar.-ots  for  virus  .  I,  Interferon,  per.otratinr  tho  blood 
si nultanoouslv  with  tve  reproduction  of  tho  virus  there,  is  an  alroady 
■delayed  reaction  which  can  barfly  influenco  the  flow  of  the  infoction  process. 

Summary 

f orriiiilioii  between  interferon  production  unit  multiplication  of  tlcik-bornc  crtccpha- 
litis  virus  in  mice  in  relation  to  the  degree  v..  pathogenicity  of  viruses,  routes  of  tnociv 
In  lion  mill  the  temperature  of  maintenance  of  inoculated  animals. 
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